(PP/Ce) Films S4
(95-97%) in a 3-neck bottle with a thermometer and an outlet to a gas trap. The mixture was placed in an ice bath and stirred while 9.0 g of potassium permanganate was added slowly during 30 minutes. Mixture was kept in the ice bath for two hours before letting it to warm to room temperature. Reaction mixture was stirred for five days and then 200 ml of 5 w-% sulfuric acid was added dropwise into the mixture. After two hours of stirring, 6 ml of hydrogen peroxide was added. After a couple of hours, the reaction mixture was centrifuged and the precipitate was collected. The oxidized graphene precipitate was dispersed in water and centrifuged again. This washing cycle was repeated until the pH of the solution was over 5. Then the graphene oxide precipitate was dispersed in water and placed in a dialysis tube (SnakeSkin Pleated Dialysis Tubing, Thermo Scientific, molecular weight cut off 3500 Da), and dialyzed against water until no significant absorbance was observed in the spectra of the external solution (using a Hewlett-Packard 8453 UV-vis spectrophotometer). Before use, graphene oxide dispersion was diluted to a desired concentration and sonicated for one hour in ultrasonic bath (Bandelin Sonorex TK 52) to ensure the exfoliation of the graphene oxide sheets. were recorded on the Nexus 870 FTIR spectrometer (Nicolet) equipped with a liquid nitrogen cooled mercury−cadmium−telluride (MCT-A) detector and a PEM-90 photoelastic modulator (HINDS Instruments) with 80° angle of incidence relative to the surface normal using the effective modulation frequency of 74 kHz (see Supporting Information for details).
Reflection signals from p and s-polarized incident light (Rp and Rs, respectively) were detected simultaneously by a lock-in amplifier and the spectra are given in terms of the differential reflectivity ΔR/R = (Rp − Rs)/(Rp + Rs). For each spectrum, 2048 scans at 4 cm -1 spectral resolution were collected. The PM-IRRAS spectra of the film on the gold-plated glass were normalized by the PM-IRRAS spectrum of the bare substrate, recorded under the same conditions. th Ce/PP/Ce stratum in a (PP/Ce) multilayer. The legend indicates which spectra (according to layer number) have been subtracted to obtain the figure.
The mass absorptivity of the th i Ce/PP/Ce sequence unit was determined by subtracting the spectra of two (PP/Ce) multilayers separated by this sequence, and dividing by the mass density change between the films. The calculated mass absorptivity for the Ce/PP/Ce sequence decreases with the film thickness, showing a change upon the transition from the exponential to the linear growth regime ( Figure S10 ). This can be attributed to the higher hydration of thicker films, and it necessitates the use of a different mass absorptivity at different positions of the film in the analysis of the growth of the (GO/Ce/PP/Ce) multilayers.
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The approximation we do here is that the Ce/PP/Ce sequencies at the same ( Figure S25 . Kinetic fit to the (A) disappearance of Ce(IV) at 300 nm and, (B) to the formation of oxidized polypyrrole at 800 nm using 1-and 2-exponential fits (time scale in minutes). Figure S28 . Kinetic fit to the (A) disappearance of Ce(IV) at 300 nm and, (B) to the formation of oxidized PEDOT at 800 nm using 1-and 2-exponential fits (time scale in seconds).
